Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-0391 24 
(43)Date of publication of application : 12.02.2003 


(51)Int.CI. 


B21D 39/02 


B210 19/08 




C22C 21/02 




C22C 21/06 




C22F 1/05 




// C22F 1/00 


(21) Application number : 

(22) Date of filing : 


: 2001-224631 (71 Applicant : KOBE STEEL LTD 
25.07.2001 (72)Inventor : NODA KENJI 




(54) HEMMING PROCESS OF ALUMINUM ALLOY PANEL STOCK AND ALUMINUM ALLOY 
PANEL STOCK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hemming 
process of an aluminum alloy panel stock and an 
aluminum alloy panel stock for hemming process capable 
of simultaneously satisfying hemming workability and 
artificial aging hardenability under the cryogenic 
temperature. 

SOLUTION: A flat hemming process (figure C) 
characterized by the feature that the process bonds an 
aluminum alloy outer panel stock 1 having the wall 
thickness of 0.8 mm or more to an aluminum alloy inner 
panel stock 2 having the wall thickness of 1.0 mm or 
less, and when the flat hemming process is conducted in 
the condition that a clearance exists between the end 
portion of the inner panel stock 2 inserted into the 
hemming portion 16 of the outer panel stock 1 and the 
internal surface of the hemming portion, the outer panel 
stock 1 includes Si: 0.4-1.3%, Mg: 0.4-1.2%, and Si/Mg is 
1 or more, Mn: 0.15% or less and regulates Cu: 0.1% or 
less, and proof stress is 1 10-140 MPa and the outer 
panel stock is a Si excessive type Al-Mg-Si system aluminum alloy and the outer panel stock 
after the flat hemming process is granted by 2% stretch and then, proof stress after the artificial 
aging treatment of 150° C x 20 minutes is made 170 MPa or more. 
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2S* hUy?*f#«l50 t:x20#©<gfiB32M!lSI»$(©W 
73*il70MPa£A±i?S:^.T. A**;M8it#.£ ITO^Si 

[0 0 5 1 ] («JW fcSBHTtt* MfBbfcilO. A1-&& 

0. 8mm UULT, A1-&&-T >:*vWI4f ©SUPttl. Omm fit 
T©fe©£*f#J£-r3. Al&&79jr^Jl4}<D£J9Wt 

zn&K>B<, Ai^-f>^-/i^;w*j<D«p^c:n < io 

£*a. #f£W©l$ji KAiPXte<htei&T©AXI$38U£ 

[0 0 5 2] rt*)W7bmrt*)l<ffi&ft(Dm&ik 
©;£T*k Al£^>^A*Jl4*©«lPtel.0mm KKTT 

Ai^^-r >^-/^^;^©«ji*^vi*A«, is* tcAi 
-?z>. b^b, Ai^-f >-)-rt*)Vtta>w.m-frW<?s.z> 

[0 0 5 3] {k\-&&®.l&)X.lZ. ■*%WT'0$n*)\,Vi 
■^^y^^;l-Al-8-^tt, ii^lSi^6O005gAl^«<i: b 
T. iS7j<&110 ~140MPa©ISB<hb-C\ ffirfB^AJnXtt 

Sb Mg^t*#7C^©#«-*», AA75SJIS © 

30 m.mzm^nm^^n^tt'biz, ^©^HrtTStrfB# 
e^#©«^^5W*b^fiifflica^^n?). j^rtc. 

[0 0 5 4] 13.3$. ^-^7C^©rt> Si> Mg, Cu> Mn, SK 
^©. Cr. Zr, Ti, B , Fe, Zn, Ni, V ^:£©^©fl6© 
•&:&7C*fcb &*m\z\ttM%)7Z,m-?$> ; bo b^b, M 

g6ooo*^©u-y--f i/jvom&fr*. ®m&ti,-c. 
mmmm&tzWT:\tti.< , 6ooo^-&^, ^©«i©ai 

^WTli. BWir-rsMfB^ttlpJiJi^SrS^b^^ 
liT, cn?.ftfi©-&^7C^* s . US 7iSAA©«^rtt? 

[0 0 5 5] Mg:0.4~l. 2X» 

3i^tbT, nOMPa^XW^HSSftSr^^fci*©^© 
50 [0 0 5 6] Mg©0. 4%*ffi (WMX . KTR b) 
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fc#A*Jl4*75S^*JM?5ig#£ bX. 170MPaUU:<Z>;& 

[0 0 5 7] Mg**l. 2X£j8AX^££*a.5<t. 7 

l^fiKjeHS^ffitfiDXtt C\AimXtt) ^©JfcJgtttf^ 
L<ffiS$n-5. IfcASoT. MgOT^Wffitt. 0.4 ~1. 
2X©I8H.X\ #OSi/Mg 0 fiUitft-S .to&itt 
4<D*W3;bV>. 

[0 0 5 8] Si:0.4~l. 3X. 

AlWfSMLfflHFfc:. Si £<!:*> KMg/Si f?7.9-UZ<D 

mrt*)mm#t bt. noiwaj^uw&g&asriis*: 

[0 0 5 9] 2XX hUy^##«150 *CX20#© 

^^•ftlgSr^P^-Br^fc^Cfc, Si/Mg 51.0 &L±L 

[0 0 6 0] SiS#0. 4X*StTtt. MffiB#^-fbtg. H 

\zu. &m&\zm$iznz>, -/uzfRMti., 'NAjnx 

[0 0 6 1] Si*il. nZMZTtttStlZii, # 

fNAinxtt^fttflnxtt^b<ffi*$n^. mk. 
mm&&mv<mm-?2>. Lfc*bt. sitto.4~1.3x 

©S&B <h -T GD-WS b tr>. 

[0 0 6 2] &*5, 7'^^^^;u«xttv ^A&pxttftt 
#{ca«^n?)fc«), Si##«tt0.4 ~1. lX<h, <k9te 
«6©«HXfe -5 £ t b Vi. 

[0 0 6 3] Cu:0. IX KT, 

cutt. ii^xtt, mmfezmmwtt£<DAx.m%>mw 

miz. Al-&^ffl^©^S«Crt^©Mg/Si Z^T.f-tt. 
£ft±$-£-5?JH^;fe5. b^b, m\z^ >-t/\*)itt 

m. Omfli OTl£»«to£nfc6000&Al^&A*;M*T& 

oXv b^fc, 7^^^*;i/*t©»tt»KifAati*-f' 
>^*;W**t»*«rt®t©W©i»iBl*«**«« 

h'NAJnXTtt, Cu£0. nZMTLT^TZ 

nmo^&tftkcz,. &tz, cu©£*tt, 

£#b<&ft;2ii-6. Z\<Dfc)t). #{CgWj*7^^/1^ 
;bffl^t*©/1^;^ffli^^i:©»^tctt> 0. 1X£TF©T 

[0 0 6 4] Mn:0. 15X£TF. 
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Mnictt, i$mK.®Mwmizftmm? mmm 
ki&&mm<D&&mz&mi\:-zs b*^ 

b. 0. 15X fciSAS^Xttlf K-f >^-/1^*f*ti. Om 

n ^Ttcasftsnfceooo^Ai^^yi^^tJxabox. 

=7V h'NAjDXXtt. '\AtolXte;W£TU T^/l* 
;W©ig!tteBt-#Jn«f0^^^b.5» 0 bfc*t^T, Mn 
10 <D^«ttO. 15X «Ttc«fel-r^. 
[0 0 6 5] Cr . Zr. 

£<ha<X#*2a*a<&£. b;fr>U Cr, Zrfe. 0. 15X £ 

«*.**=rctt*>K.-f >-r;i*)vmn. omm jwtic»« 

fb£nfc6000&Al-&&A*JMrr-*-s>X. bj^fc* Ft> 
20 \zgltl*f(Dy£&tftkUZ>. l/fcibt, Cr, Zr©#*« 

to. i5x eiTi:ant5ct*wsbvn 

[0 0 6 6] Ti . B . 
Tb B tt, Ti :0. IX . B:300ppm€r#*Sx.X-&^TT^ 

b. Tb b icttaaw-^wx, mmcD^m^wm^t 

X. Ti :0. IX RT. B:300ppmRT*X©^WttfF^-r 
[0 0 6 7] Fe„ 

30 S»«^6IAl/T, ^*6^ItbX^*n^>Fett. A1,C 
u,Fe> All x (Fe.MnhCih » (Fe. Mn) Al, /ftf©Sta«54 

{Ctt^\AiDXl4^if©fi£^14^b<^b$1t.5 < > # 
te\ Fe©^a*?0. 50X $rSA-5t^lCCm&Wif#tt 
3^*Yb-r*fc«>, »*b<tt, FeCD^Tfi (IfJgS) 
0. 50X £JlTOtt5fe*^^)5;^ltt5 Z. b 

[0 0 6 8] Zi)„ 
ZnttO. lX^AX^=frSn-5<i:. ii»fi*tt^»*lciSTT. 
40 bfc*bX Zn<D^^ratt«ffSb<ttO. 1X«TCDX 

^-sfctt^^st-rscitdwsb^. 

[0 0 6 9] £fc, it&mn-i >t/t*M(D«»tt± 

□-f <t©«jfi[3&»6 ttfl&E7 ^ ^ A^-;W <t H3 b jiMS 
©6000*Al^#dW*b^. fcfc. Stb*^©«5illtl 
©n^«jt#:&t*t bX<D-f >^^;u«ictt, T'U- 
X^ttR^lCtt, ±fBX^3'/1*;Utt(0J;3^bVi 
50 S*^145*0^l3-^^Stt^^. ZLOfrsb, ifttBT 
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VfJ^frttt-mC-ZtK AA71SJIS ©3000 

^. Ai-Mg «5ooo^. 6000 %uz<r>-j uxf&mmzm 
[0 0 7 0] (SS£#&)£Lt©*afi£^ 

*^-5ilPJSi^6000^Al-&^7'5^^;i'«*5<l;^-f > 

[oo7i] mm. »»i8T?tt. ^m^m^mm 10 

[0072] ifc^T% c©Ai^«ttfcir^«fl:J»«ias 
Ib&«, JNUWEEflE- felflJfiEjffi <&KK:J:D. mw- » 

;w*f©##i;:iinrr*. 

[0 0 7 3] UPI«©Al^*«tt. HIllitT, ft 

t\ eaiiz«ft^« Jctfl&Anaas d4 mm) sw. 20 

&£©AXP#sS$a81;:£9Mg/Si *»/3" ffift 

eiwjajisaj-rfcj&ojBfffftffla^fl 1 ^ 500 
[0074] fiu '\ADnxttd^(ca«sn«»'^^;i' 

«©^^1C«. ^fb«La*fl=tt, 500 ~530 -C©J:D 

[0 0 7 5] ig#<bfflg«©e£Atl©|gL »3«KH:30 
0 *C/ »KJi©«lf&i:-rS^t*W*D^. #«>ift# 30 
300 -C/ £Hfett4>av>**£t*. «SAn«©!MEa«ffi< 

fc£*©AXP$2M!l8tC«fcO, 170MPaKJh<OKW***ff 

[0 0 7 6] «P*fl;ao«l#An«Pfc«[*JtKS 

xB#©#m©ie^ct^oa<, -ctt&jA*H£je*ftTi- 

[0 0 7 7] IftlbiAtlllS, £fiffft»#|IIM©E(H 
£&-5Si- ^7L Si/ tHLZ?^?— a<*©*J**«llH 

50-100 "C©fiffifBffll^ 1 ~24«*IBI©jBWIB« 

»-r*ct««»*bv». *fc> : JHti*aa4ffl3«©?Miiai 
flEfi, 1 tVhr aTr*«ctiWtLk». 

[0 0 7 8] ^CDfMIltLT, igttfbSaSIS© 
«IAn^7?affi*50~100 IC^tfKl/ fettle, deleft 
Jjn^7!»S^©**«JtbTff5. tt(MbA9 

ttfi*TroiAniifflti;> is*.(c50~ioo icfcw 50 
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[0 0 7 9] »«*#fll«6An»a©»^Ktt, 
i©!Sfi"Cn-f;Hr^€r«l-5^:^UTff^. n-f 
fcfcu. &ffl;£T-©SIAti$&a©&t;r. MtBiSS 

[0 0 8 0] 

(ftllMl) 7^*/1*»»ffl©iS«Si£!6000S*Al 
ft4tl/T, AA 6016 Al^&«&iiaj£©Al-&&«£. M 

\zm\ W^^rllO ~140MPa©*5SWfBHrt©fe©, 3 
©<8HA>&^tlfc i b©<!:a*^ATf^jacbfc. C©AA 6 
016 Al-&&fflJ*£Sl ©No. 1, 2 iCaVT. Jt«©fc86 

Mmom\&ikW.*>mffiv*:. cne© ai 6*wt> 

m ©No. 3, 4 , 5 tC^-T. fglUflsj, JttJ«BJ©Al 

[0 0 8 1 ] Al-&^«©fPfiEtt«T©*#tbifc. AI# 
&©50mmt«i££. DCISjgffilcJ: D^M^. 550 tx4 B# 
noJgJMHRftiaejiU 480 1CBAT©fiftT?J»£5«i 
i«)EILifc. JI©&ia£EM«£, #^^40'C/li 
r T500 < CX30#©*#T?Mlifi^a^ff Vi» -€"©». M 
$0.8, l.Oum *TJ*WIEEI£U*:. £©J>frM«£. JE(C 
»MWP\Z&^T, 500 ~550 t:©«gffl-r-*g#:{bM83: 

[0 0 8 2] Mf2^Atl©^©^gJMS«50~600 *C/ 
#©tfiHTi8£U ^An**7ia« (ttAtiiS^) 
ffiLT80'C<hU &AtimzZ.<DUmi?2 P»IB«#-r* 

[0 0 8 3] cne.©Ai-&^«^e.'\AjniiS^ffl©0 

^«»«C«JDtBL-, ^©^^> 
^AjnxicftSt., St*, &lb#H7©70 
^/i^;i/©^0 1 h u Axe^©jsK^tinx^suT. 

5«©^^-4 J f-86-^A.fc„ *l/T, 77>>?<?>y5-y h"\ 

AJnxft (^\Alrax^©7^^A°^;p7'7>^©> rtfflj 

IB) *12mmtbT, aT©^A10XSff ofc, 
[0 0 8 4] MtB02(a)lC^Ufc^O7^>v 

M ©i&*, 9os©^a<t^^*-e&fo*tffc. -© 

IS. Al^/t^;W©90° fttf^S^O. 5 ~1. 0 

&. 90° mf*m<DMm$. ^X3a©W¥gRd{cXfr 

ofco ^n6Ai-&^i^;w©90° mf¥&*m \zm 
r. 

[0 0 8 5] ^{c. 02(b) tc^Lfc^U'vAXSIcJ;^ 
T, 7"7>^©»*M{Cl35 ° ©JEiS^lfrtffllirSfOft 
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[0086] *-©&> rac<siiiHAi^«*^«jota 

6016 Al-&&£|i5DA**,H4*, &JP0. 8 ~l. Omm) 
©ig:£. WfB^7>^ (TV$n*M (DtfrQmtfmz 
JfAUT. -f >^^;U«S«ggti&fttf8g^®t©W{C 
£D3SlF.tH Wizm2ic)iZ^Vtzyy-y b^A 

;KD«PtmriB^Kt £S2 k^T. fib, ft fiat \ty 

^>>>fi£l <h©ltt/l T^T. 
[0 0 8 7] -tl/T, h'NAWi&l&gP©, 

i;mMa^s^&fynt>as<& 
2;M^n#?g£LT^3*>©©, flS/hfcfc©^* 
*t#jn«:&^, 3:^/h&i>m*^£, A,±^fs.mntim 
£, ^■.^umti^mmnm^mm^ ©5 ©^©pm? 

£*iJISr£tl3©tt:l ~2 SPg^T-T, 3 aPg«±«^A 

[0 0 8 8] 3gfc, 83ig«©«riBAl^«$:, 2XX h k 
^5ftt-¥SH50 "CX20»(D{£SmB#F B lTAXB#«l^fc^ 
SLfcmroW* (BH W:*j. ^-^A-KW^J) £$J/g 

yy h^\AinXtttW-B-T^2(c^-r. 
[0 0 8 9] S2 frZW^frteMQ. HO ~l40MPaCD* 
fS?J!»;*J$SB(*|-T?, *^*^WiifiJSi^6000^Al-&^m 
J&tSfflft©T^A*;Mtf (*l ©No. I, 2 ©A1-&&) 
&m^td%mmo. l~6 -Y >^/^;MSJ¥7W). 8mm 

DS^Kt #*1*<, ^•P^>7^>v f XS©90° A 
tf¥#;5*0. 5 Cib^AjlPIT^^Tfc, ^AJtlXtt 



14 



* [0 0 9 01 Is ft* U #fB9!iaS!lSiS'6000JSAl^ 

mmto<o7V*rt*)vtt <au ©no. u 2 ©Ai-a-&) t 

Jfc^Tfc, iH^^140MPa©*^^±K*SK.Ti«^JtU 
-Y >^-/1^;i/«iP^0. 8mm -O^/l* 
;l/««gBt»ftlfgCrtiB<!:©raic^D^Sirat 

<, y<?>yy>zsi:m<DW mf*&m. 5 ©gsuu 

'NAUnXTttSimft^UTV^. #lCjH^^l52M 
Pat<tOSS^Jt6l?W8 tt-f >:J-A-*;P«JS£1. Omm if 
<, -f >i-A-^;u*ffflg|5tlift^g|5F , gM<h©r B 1lc^c^. 
10 Mint £/h$<, ^0^>7^>^XS©90° mf¥ 
S«l. 0 <h*€<LT, -NAJ)DX*ff*i^fabTfefim 

[0 0 9 1] MIC #5g^5PJSiSJ6OO0&Al-&&*Rj&«g 
Bl*l©7 7*A**;Mtf <3H ©No. K 2 ©Al^&) 
olfe- B*^110MPa©*^^TIE<i;»3<£Vi|t»Caj9 . 
lOtt. ^AiDXTtefUnA^tfT^&Vifc©©, 150 "C 
x 20»©i£®S^raTAX^^fci?iS bfe^©BHM* 
«170MPa^S§fe^^Vi. 

[0 0 9 2] W^ft^^BJIgHrtTfafe^Tfc, * 

20 mmMmsmmom\&&®.i&mmfrt>9\-tiz> ( ^i © 

No. 3. 4 . 5 ©Al£&) y^/^Wf&ffll^fcttWW 
11, 12, 13tt, -f >^-/X*;WR»* 1.0mm <tj?<, -f > 

^-n^;W«gKi^fttf^rtat©fH{c±i;^^Kt * 

/h2<. ^oy^>75>> ? XS©90° fttf¥S&1.0 
t^f<LT, ^.AiUX^^igifqbTfetim^bT 

[0 0 9 3] fil±©jBjR«»6, #SB9ifc45«**, *fg?Ji 

30 [0 0 9 4] 
[^1] 
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■# 


Al£3fi<Dft#&» (MB v <1LB lippn , SeSSM) 
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Si 


Fe 


Cu 
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Cr 
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0.25 


0.05 


0.05 


0.5 








0.01 


30 


6016 
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a 85 
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0.05 


0.05 


0.6 








0.01 


30 


mn 
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0.25 


a 15 


0.05 
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0.15 






0.01 


30 


6061 
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0.65 


0.25 


0. 05 


as 


0.6 








0.01 


30 


6N01 


5 


1.1 


0.25 


0.20 


0.05 


as 








0.01 


30 


6016 
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